Abstract. We reviewed 25 patients who developed carcinoma of the bladder following spinal cord injury among a series of 6744 paraplegic and tetraplegic patients.
Introduction
KAWAICHI in 1961 reported four cases of carcinoma of the bladder in a series of 1600 spinal cord injury patients. Melzak in 1966 found II patients with carcinoma of the bladder in a series of 3800 spinal cord injury patients. It appeared then that there was an unexpected higher number of bladder tumours in these patients and the prognosis was poor. He suggested that patients with flaccid bladders are more prone to developing carcinoma of the bladder. Turner (1980) reviewed carcinoma of the bladder in patients with all types of neuropathic bladder. He found that 50 per cent were squamous.
Material
This paper updates Melzak's study of patients at the National Spinal Injuries Centre, Stoke Mandeville Hospital.
Twenty-five patients with carcinoma of the bladder were found in the histology records in a series of 6744 spinal cord injury patients at Stoke Mandeville Hospital. Eleven of these patients were described by Melzak in 1966.
Incidence and Mortality
All except four patients have died of their bladder tumours. The death rate of carcinoma of the bladder in the male population in England and Wales is 7.4/100 000. A calculation, taking into consideration the age and sex distribution and length of observation of the 6744 patients with spinal cord injury, gives an expected total of 1·1 deaths from carcinoma of the bladder. We recorded 21 deaths. Cord injury increased the risk of dying of bladder cancer by a factor of about 20.1
Neurology

PARAPLEGIA
Twelve patients had upper motor neurone spastic lesions and another 12 patients had lower motor neurone flaccid lesions while the neurology of one patient was unrecorded.
Age at Diagnosis
It appears that patients with spinal cord injuries develop their tumours at a younger age than in the general population (Table I) . A quarter of the patients were under the age of 40 compared with 3 per cent of patients with bladder cancer in the general population, according to the Bristol Bladder Tumour Registry. Carcinoma of the bladder appears to be one of the long term complications of spinal cord injury or its management. The interval between injury and diagnosis varied between II and 42 years with a mean of 23 years. We have excluded one patient with a non-invasive transitional cell carcinoma diagnosed 2 months after injury. 
TABLE I
Age at diagnosis <20 20-29 3 0-3 9 40-49 50-59 60-69 It appears that the majority of patients were injured between 1940-49 (Table  II) . This incidence may be related to the original management of the neuropathic bladder in this decade, many patients being treated with suprapubic cystotomy. The commonest presenting symptom was haematuria (Table III) . Haema turia, however, is a common symptom in patients with a neuropathic bladder, because of infection or catheter trauma. All these patients had clinically infected urine. Fifteen patients were treated initially with suprapubic catheters. Eight patients were subsequently treated with an indwelling urethral catheter.
Year of Injury
Bladder stones were found and removed from II patients. However, two patients were initially treated with intermittent catheterisation and had no bladder stones at any time. Site of the Tumour (Table V) Lateral wall tumours were found in seven patients. Six patients were found to have anterior wall tumours, three of which arose in the track of a suprapubic cystotomy. Tumours widespread throughout the bladder were found in five patients. Three tumours were found in the base of the bladder and the bladder neck. In four the site was not recorded. Histology (Table VI) Eleven of these tumours (44 per cent) were of the squamous cell type and one was undifferentiated. Five of the remaining 13 transitional cell tumours were also partly squamous. Most of these tumours were invasive (22), one was non-invasive and the information could not be retrieved in two.
Lateral wall Anterior wall Throughout
Survival
Generally these are fatal tumours whichever way they are treated and 20 out of the 25 patients were dead within two years of the diagnosis. There were four long term survivors (6, 10, II and 14 years), three were squamous and were treated with radiotherapy only; one was transitional and was treated with cystectomy and radiotherapy.
Discussion
Patients with spinal cord injuries are more prone to develop carcinoma of the bladder than the general population. None of the patients was engaged in an occupation with a high risk of bladder cancer.
The number of patients with spasticity below the level of their lesions equalled those with flaccidity, hence we do not agree with Melzak that flaccid, non-con tractable bladders are at higher risk than spastic ones. Tumour formation may not be peculiar to spinal cord injury patients alone and we expect that patients with neuropathic bladders due to other aetiology than trauma may share the same risk, as suggested by Turner and Davies.
There was a statistically significant difference in the percentage of patients who presented under the age of 40 (24 per cent in the spinal cord injury population), compared with 3 per cent in the general population.
Fifteen patients were treated initially with suprapubic catheters for periods varying between I month and 25 years. Twenty patients had an indwelling cathe ter for varying periods of 2 months to 5 years. Suprapubic catheters, cystostomy and indwelling urethral catheters were the primary line of management available before 1950. Seventeen out of the 25 patients were injured during this period and at least 15 were managed originally by one of these lines of treatment. It would be too easy to blame this line of management, however, as we know of two patients who were treated initially with intermittent catheterisation.
Dr Hicks et al. have demonstrated the presence of Nitrosamines in in fected human urines when studying patients with carcinoma of the bladder from Stoke Mandeville Hospital and also patients with schistosomiasis of the bladder. Although not proven, Nitrosamines may be important in the aetiology of carci noma of the bladder in these patients.
The tumours encountered in patients with cord injury differed strikingly from those seen in the general population by the high incidence of squamous carcinoma and of the anterior site. Also three of these tumours involved the suprapubic. track. The fact that these tumours are so lethal in our patients may well be related to the delay of diagnosis.
Can these patients be diagnosed earlier? Cytology of the urine is unreliable in the presence of infection. As most patients presented with haematuria or other lower tract symptoms the development of these symptoms in anyone 10 years or more after the onset of paralysis should suggest a bladder tumour. Cystoscopy and biopsy should be performed without delay.
